The mgtB Mg2+ transport locus of Salmonella typhimurium encodes a P-type ATPase.
The mgtB locus codes for one of three distinct Mg2+ transport systems of Salmonella typhimurium. The system encoded by the mgtB locus mediates Mg2+ influx only. The nucleotide sequence of a 4.6-kilobase fragment of DNA carrying mgtB has been determined. Two open reading frames were apparent. The most 5' (mgtC) could encode a hydrophobic protein of up to 25 kDa depending on which translation starts are used. A plasmid carrying this region downstream from a phage T7 promoter expresses a 22.5-kDa protein. The second open reading frame encoded a 101-kDa polypeptide (MgtB) consistent with our previous observation that a plasmid carrying the mgtB locus expresses a 102-kDa protein in maxicells. Insertions into either open reading frame abolished the ability of the plasmid to relieve the requirement for added Mg2+ and to restore Mg2+ uptake to a Mg2+ transport-deficient strain of S. typhimurium. The predicted amino acid sequence of MgtC showed no similarity to any other known protein. In contrast, the predicted sequence of MgtB indicated that it is a member of the family of cation transport P-type ATPases. Strikingly, however, MgtB was significantly more similar to eukaryotic Ca2(+)-ATPases than to prokaryotic P-type ATPases or other classes of eukaryotic P-type ATPases such as the Na+,K(+)-ATPase. MgtB is most closely related to Ca2(+)-ATPases of mammalian sarcoplasmic reticulum and yeast. A number of features of the Ca2(+)-ATPases thought to be important for cation transduction across the membrane are present in MgtB but not in other prokaryotic members of this enzyme family. Unlike the Ca2(+)-ATPases, however, which mediate efflux of cation from the cytosol, MgtB mediates influx of cation into the cytosol.